premorbid personality differing from the traditional type. In 2005, Tarumi termed this novel condition 'dysthymic-type depression' in contrast to the melancholic-type depression proposed by Shimoda, and Tarumi also proposed its premorbid personality. 10, 11 This syndrome is currently called Shin-gata/Gendai-gata utsu-byo [new-type depression or modern-type depression (MTD)] and is characterized by a tendency for the presentation of depressive symptoms mainly in stressful workplace or school settings, with the rapid decrease or disappearance of these symptoms once patients leave these stressful situations. [12] [13] [14] [15] [16] Tarumi pointed out that the premorbid personality and symptomatological characteristics of MTD include avoidant narcissistic personality ('attachment to himself/herself without roles,' 'negative feeling about social order,' and 'vague omnipotent thoughts'), extrapunitive feeling ('criticism of others'), and stress related to social norms, including social rules and social expectations. 10, 11 Based on Tarumi's notes, we temporarily developed our original diagnostic criteria of MTD and a semi-structured diagnostic interview to evaluate the condition.
14 Our proposed diagnostic criteria for MTD include the following items (details are shown in Kato et al. 14 ): (i) an overt appeal of depressive mood, which is based on a belief that the individual him/herself is clinically depressed; (ii) expressing a desire to be excused or spared from duties or responsibilities (e.g., school, work) because of 'depression' (i.e., the individual's overall functioning worsens during work or school, whereas it is maintained relatively higher at other times); and (iii) traits (including premorbid personality, behavioral pattern, and interpersonal pattern) such as 'never has been diligent,' 'an avoidance/hatred of hierarchies and ranks in society,' 'a preference to exist without social roles,' 'an extrapunitive type,' and 'a vague sense of omnipotence. ' We define a person who has three or more of these final five factors as having MTD traits. However, having MTD traits is not equated with a clinically diagnosed case of MTD. We define the individual who meets all of the above items (i, ii, and iii) as diagnosed with MTD. We have proposed that a 'typical' case of MTD does not meet the full criteria for major depressive disorder (MDD). On the other hand, MTD patients who meet the full criteria for MDD also exist, at least in our clinical practice. Thus, we are also proposing to name such cases as 'severe' cases of MTD.
Tarumi proposed a possibility of differences in therapeutic response and prognosis by medical treatment between traditional melancholic-type depression and MTD, 10, 11 which has been increasingly reported in current clinical practice in Japan. 13, 14, 16 Tarumi noted that drug responses to antidepressants are better among patients with traditional melancholic-type depression compared to those with MTD, and that antidepressants tend to worsen the prognosis of MTD. 10, 11 We have recently proposed that psychosocial interventions (e.g., environmental regulation, group psychotherapy) should be primarily considered in the treatment strategies of typical cases of MTD, as unwarranted medication can prolong or worsen the condition and therefore requires caution. In severe cases of MTD, psychosocial interventions (e.g., environmental regulation, group psychotherapy) should be considered first, and depending on the severity of the depressive condition, pharmacological intervention (e.g., antidepressants) should be considered. Now we are faced with the important task of distinguishing these clinical conditions in the clinical practice of treating depression. [13] [14] [15] [16] [17] [18] In MTD evaluation, it is important to understand the traits, especially premorbid personality as proposed by Tarumi. 10, 11, 13, 14 However, in daily clinical practice there is not a lot of time to spare for understanding a patient's premorbid personality in medical interviews. Development of a tool that enables a quick understanding of a patient's premorbid personality at the early stage of treatment, especially before therapeutic intervention, is desirable. Considering such a background, we herein established a self-report scale to facilitate evaluation of the traits (including premorbid personality) of MTD proposed by Tarumi 10, 11 and assessed the scale's psychometric properties and diagnostic accuracy in clinical and community samples. Finally, we analyzed a pilot biological validity of the scale using a blood biomarker dataset.
Methods
All methods of this study were performed in accordance with the Declaration of Helsinki and were approved by the ethics committees of Kyushu University, Fukuoka, Japan.
Phase 1: Item pool development
In this study, we prepared question items based on the premorbid personality and symptomatological characteristics of MTD, which were shown in Tarumi and Kanba. 10, 11 Kato et al. arranged the premorbid personality and symptomatological characteristics of MTD shown by Tarumi et al. into the temperament, premorbid personality, and behavioral tendency of MTD.
14 Based on this, we compiled the contents into items as follows: vague omnipotent thoughts, avoidance tendency, attachment to him/herself without social roles, resistance against social order because of stress, not being so energetic in work by nature, and hatred and avoidance of a hierarchical-type society. In addition to those ideas, considering psychological scales to assess severity of depression and anxiety, personality tendency, and also characteristics of patients seen in actual clinical practice, we extracted texts representing traits of MTD. Following review by clinicians (psychiatrists and clinical psychotherapists), we finally prepared 71 question items.
Phase 2: Data collection Recruitment
Study recruitment occurred in Fukuoka, a major metropolitan area in southern Japan. All participants provided written informed consent and received a gift card incentive worth approximately $18.
As a clinical sample, a total of 238 patients (130 males and 108 females) who visited the Kyushu University Hospital and affiliated medical institutions were recruited. The mean age was 34.11 years (SD, 8.44 years; range, 18-50 years). As a community sample, a total of 102 volunteers (46 males and 56 females) were also recruited at Kyushu University via posters and flyers seeking 'healthy volunteers.' The mean age of the volunteers was 23.03 years (SD, 5.37 years; range, 19-48 years). Exclusion criteria included: age < 15 years or >50 years; inability to understand written Japanese; a self-reported history of schizophrenia; or severe heart, liver, or kidney disease. Data were collected between May 2014 and May 2017.
Procedure
All the participants agreed to cooperate in this research. We applied the self-report questionnaire consisting of 71 items representing MTD traits to 238 patients. Answers were rated on a 5-point scale as 0 (Disagree), 1 (Somewhat disagree), 2 (Neither agree nor disagree), 3 (Somewhat agree), and 4 (Agree). In addition, 102 healthy participants were administered a test-retest investigation. They took the same questionnaire twice within a 2-week interval to assess the reliability by the test-retest method. To examine the convergent validity of the scale we had developed, we conducted an existing diagnostic assessment of MTD and administered related psychological scales in the 238 patients.
Diagnostic evaluation of MTD
We originally established a semi-structured diagnostic interviewing system to assess MTD, including the traits of MTD.
14 Using this system, we assessed the extent to which participants had the traits of MTD (including premorbid personality, behavioral pattern, and interpersonal pattern) on a scale from 1 (Not at all) to 10 (Typical case) based on the contents of life history and current medical history obtained from participants during their interview, their behavior during the interview, and opinions from others (family members and/or colleagues). Tentative scores were calculated by a discussion between a psychiatrist and a clinical psychotherapist who had met participants directly; based on these scores, a consensus meeting was held involving the other psychiatrists and clinical psychotherapists to determine the final scores. At this point, the interviewers and participants of the consensus meeting were not provided with the participants' answers to the 71-item questionnaire showing MTD traits.
Kasahara's Inventory for the Melancholic-Type Personality
We used Kasahara's Inventory for the Melancholic-Type Personality to investigate a relation between our trait scale and the premorbid personality of patients with traditional melancholic-type depression. Kasahara's Inventory is a self-rated scale to measure the premorbid personality of patients with melancholic-type depression where 15 items about attitudes 'when participants are healthy' are rated on a 2-point scale of 1 (Yes) and 0 (No) based on the test method of Sato et al.
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Structured Clinical Interview for DSM-IV-TR Axis I Disorders MDD was diagnosed using the Structured Clinical Interview for DSM-IV-TR Axis I Disorders (SCID-I). 20 Structured Clinical Interview for DSM-IV Axis II Personality Disorders Personality Questionnaire
The Structured Clinical Interview for DSM-IV Axis II Personality Disorders (SCID-II) is a semi-structured interview for assessment of 10 Axis II personality disorders and an additional two personality disorders (depressive personality disorder and passive-aggressive personality disorder) based on the DSM-IV. 21, 22 A self-reporting SCID-II Personality Questionnaire has been developed for screening. 21, 23 We used this questionnaire to investigate a relation between our trait scale and personality tendency, especially for narcissistic and avoidant tendencies. Among a total of 119 items of the SCID-II Personality Questionnaire, in this study we used a 17-item subscale relating to narcissistic personality disorder and a 7-item subscale relating to avoidant personality disorder. Each subscale was measured on a 2-point scale of 1 (Yes) and 0 (No) where we considered the relevant numbers for an item as points of each subscale.
Temperament and Character Inventory -Revised, 140-item Japanese version Furthermore, we investigated a relation between our trait scale and personality tendency based on the 7-factor biosocial model by Cloninger et al. 24, 25 Cloninger et al. proposed the description of a personality tendency according to four temperament factors (Novelty Seeking, Harm Avoidance, Reward Dependence, and Persistence) that are biological and genetic causes and according to three personality factors (Self-Directedness, Cooperativeness, and Self-Transcendence) that are impacted more significantly by environment. 24 In this study, using the Temperament and Character Inventory -Revised, 140-item (TCI-140) Japanese version, 26 we obtained answers on a 5-point scale ranging from 0 (Definitely false) to 4 (Definitely true).
Next, to investigate a relation between our trait scale and the severity of depression and the levels of anxiety, we used the following three scales.
Patient Health Questionnaire-9
A self-report questionnaire, the Patient Health Questionnaire (PHQ)-9, was developed to make an assessment of severity of depression in a short time based on nine items excerpted from the module of MDD in the DSM-IV. 27 In this study, we used the PHQ-9 Japanese Version. 28 The PHQ-9 is a scale to measure depressive symptoms during the past 2 weeks. Answers on nine items relating to symptoms were given on a 4-point scale from 0 (Not at all) to 3 (Nearly every day).
Beck Depression Inventory -Second Edition
The Beck Depression Inventory -Second Edition (BDI-II) is one of the most reliable self-rated scales to assess severity of depression and was amended in adherence with the DSM-IV. 29 We used the Japanese version of the BDI-II 30 Answers to a total of 21 items were given on a 4-point scale. Participants selected the answers that most closely described the way they had been feeling during the past 2 weeks, including that day.
State-Trait Anxiety Inventory
The State-Trait Anxiety Inventory (STAI) assesses anxiety from two aspects: state anxiety and trait anxiety. 31 The STAI Japanese Version 32 consists of 40 items: 20 measuring state anxiety and 20 measuring trait anxiety. Answers were given on 4-point scales for state anxiety ranging from 0 (Not at all) to 3 (Very much so) and for trait anxiety ranging from 0 (Almost never) to 3 (Almost always).
Phase 3: Statistical analysis
All analyses were performed using IBM SPSS 24 Advanced Statistics for Mac OS.
The first step involved selection of question items and was conducted using the clinical sample data (238 patients). Factor analysis with the maximum likelihood method and the promax rotation was performed to explore factor structure of the developed scale and to improve its validity excluding less related items. In the second step, Pearson correlation was conducted to assess convergent validity. Cronbach's alpha coefficient was used to evaluate internal consistency. For assessing test-retest reliability, we calculated Pearson correlation coefficients using community sample data (102 participants). For the third step, receiver-operator characteristic (ROC) analysis was performed with the clinical sample data to assess the diagnostic consistency of our trait scale. Finally, for the fourth step, to investigate biological validity of personality traits measured in the developed scale, we conducted Spearman rank correlation and Mann-Whitney U-test using data of 19 drug-free patients with MDD. In this study, P-values of <0.05 were considered as statistically significant, and P-values of <0.1 were considered as marginally significant.
First step: Selection of question items
Initially, we screened items for variability, violation of normality assumptions, and poor reliability. We first calculated skewness of 71 items for which answers were obtained. An item ranked in the 66th percentile or higher among all items was considered as a candidate for exclusion. We also calculated the mean value of 71 items. An item ranked in the 90th percentile or higher or in the 10th percentile or lower was considered as a candidate for exclusion. Next, among the residual items, when an item had a corrected item-total correlation of below 0.31, we considered the item as a candidate for exclusion.
Muranaka et al. pointed out three problems occurring when items for a self-assessment scale are prepared based on characteristics observed by a third person. 33 The three points were as follows: (i) when items describing characteristics based on assessment results by others are prepared, the concrete contents would become obscure; (ii) as psychological characteristics summarized as assessment by others are not deeply involved in the performer's mentality, it is difficult to gain insight into the self-relating judgment for the characteristics; and (iii) the scale includes items other than personality characteristics. Considering these points, we decided to exclude some items.
Subsequently, we conducted an exploratory factor analysis with the maximum likelihood method and the promax rotation on the remaining 22 candidate items. The three factors were extracted based on scree plot and factor loading.
Second step: Verification of reliability and validity
We computed Cronbach's alpha coefficients to measure internal consistency of each factor. To assess test-retest reliability, we calculated Pearson correlation coefficients between the scores of the developed scale on two time periods. As an assessment of convergent validity, Pearson correlation coefficients were computed between the developed scale and related psychological scales.
Third step: ROC analysis
In this study, we tried to determine a potential cut-off score for the developed scale to distinguish individuals if a participant had a certain level of the traits of MTD, using scores of the semi-structured diagnostic interview of MTD, which we have developed.
14 By mutual consultation, we considered cases with an interview-based assessment score of six or higher as the MTD traits high-score group and cases with a score of five or lower as the MTD traits low-score group.
We evaluated the diagnostic accuracy of the developed scale across multiple cut-off scores using multiple measures: sensitivity (percentage of the MTD traits high-score group cases correctly identified), specificity (percentage of the MTD traits low-score group cases correctly identified), positive likelihood ratio (LR+, ratio of true positives to false positives), negative likelihood ratio (LR-, ratio of true negatives to false negatives), positive predictive value (PPV, probability of a positive test result being a true positive), negative predictive value (NPV, probability of negative test result being a true negative), and area under the ROC curve. In order to calculate PPV and NPV, we assumed a sample prevalence of 22.5% for the MTD traits highscore group. In addition, to evaluate the diagnostic accuracy of the MTD traits among patients with MDD, we conducted ROC using data of 68 patients with MDD among a clinical sample, who were diagnosed based on SCID-I.
In this study, the area under the curve (AUC) provides the possibility to correctly distinguish whether randomly sampled participants have the MTD traits score of not less than six. Assuming that a value of 0.5 can distinguish it by chance, an AUC of 0.7 or higher is considered to be moderately likely to distinguish it.
Fourth step: Pilot analysis of biological validity
Despite the gradual clarification of the biological aspects of depression, [34] [35] [36] [37] [38] [39] [40] the biological basis of depression-related personality traits has not been well clarified. Tryptophan metabolites, especially serotonin, have gathered greater attention in the endeavor to understand the pathophysiology of depression. [41] [42] [43] In addition, metabolites of the tryptophan-kynurenine pathway are increasingly attracting interest. [44] [45] [46] [47] [48] Just recently, we reported that plasma tryptophan is a possible diagnostic biomarker of MDD and that some of the tryptophan-kynurenine metabolites in plasma are related to severity of some depressive symptoms. 49 We recently reported that the levels of plasma tryptophan and kynurenine are lower in MDD patients compared to healthy controls, and that especially lower levels of plasma tryptophan are a diagnostic biomarker of MDD. 49 Using Kuwano et al.'s blood biomarker dataset (as a secondary-use), 49 we preliminarily tried to investigate the biological validity of personality traits of two different-types of depression: MTD and traditional melancholic-type depression among MDD patients. We used the previously reported plasma concentration data of serotonin and tryptophan-kynurenine metabolites, including tryptophan, kynurenine, and kynurenic acid measured by liquid chromatographymass spectrometry using LSMS-8040 (Shimadzu, Kyoto, Japan). 49 To evaluate relations among the blood metabolites and depressionrelated personality traits, we calculated Spearman rank correlation coefficients between the concentrations of blood metabolites, TACS-22 scores, and Kasahara's Inventory scores among 19 drug-free patients with MDD. In addition, the Mann-Whitney U-test was performed for comparison.
Results
Factor structure and reliability Based on the first-step statistical analysis (selection of question items) using the clinical samples (238 patients, including 67 patients who met the diagnostic criteria of MDD), 22 items were extracted. To investigate the factor structure of the scale, we conducted an exploratory factor analysis using the 22 items of remaining candidates. In a factor analysis with the maximum likelihood method, eigenvalues were 1.0 or higher for up to the fifth factors while eigenvalues had Table 1 ). The obtained results were generally consistent with both the purpose of preparing scales (i.e., assessment of the premorbid personality of MTD) and the idea proposed as a hypothesis. Based on the contents of items, factors were termed 'Avoidance of Social Roles,' 'Low Self-Esteem,' and 'Complaint. ' Next, we calculated Cronbach's alpha coefficients by overall scale and by factor to assess the internal consistency of each factor.
The following values were obtained: the overall scale = 0.80, Factor 1 (Avoidance of Social Roles) = 0.74, Factor 2 (Low Self-Esteem) = 0.64, Factor 3 (Complaint) = 0.75.
Test-retest reliability
We performed the test-retest investigation in 102 healthy participants to assess the reliability. The Pearson correlation coefficient was calculated by points of the scale. As a result, r = 0.69 (P < 0.001) for points of the first factor, Avoidance of Social Roles; r = 0.78 (P < 0.001) for points of the second factor, Low Self-Esteem; and r = 0.76 (P < 0.001) for points of the third factor, Complaint. This shows sufficient test-retest reliability for each point.
From the above results, we concluded that the factorial validity and reliability of 22 items used in this study were generally preserved. We titled the original self-report questionnaire using these 22 items the '22-item Tarumi's Modern-Type Depression Trait Scale: Avoidance of Social Roles, Complaint, and Low Self-Esteem.' Hereinafter, our trait scale is referred to using its abbreviation, the TACS-22.
Convergent validity
The correlations shown in Table 2 are among and between the following: Kasahara's Inventory, the SCID-II Personality Questionnaire (Narcissistic Personality Disorder and Avoidant Personality Disorder), the TCI-140, the PHQ-9, the BDI-II, the Trait/State anxiety levels of the STAI, and the TACS-22. As we expected, the total scores of the TACS-22 had significant positive relations with subscales in the SCID-II -Narcissistic Personality Disorder (r = 0.454, P < 0.001) and Avoidant Personality Disorder (r = 0.472, P < 0.001) -and Harm Avoidance in the TCI-140 (r = 0.495, P < 0.001). Likewise, the total score of the TACS-22 had a significant positive relation with the scales related to anxiety and depression: State in the STAI (r = 0.364, P < 0.001), Trait in the STAI (r = 0.548, P < 0.001), the BDI-II (r = 0.43, P < 0.001), and the PHQ-9 (r = 0.335, P < 0.001).
In addition, we analyzed the relations between each subscale of the TACS-22 and the above scales as follows. Using Kasahara's Inventory, we investigated the relation between each of the subscales and the premorbid personality of traditional melancholic-type depression. Correlation analysis revealed no significant relations with the first factor, Avoidance of Social Roles, or with the third factor, Complaint. On the other hand, a weak but significant positive relation was observed with the second factor, Low SelfEsteem (r = 0.237, P < 0.001).
The correlations between the score relating to Narcissistic Personality Disorder in the SCID-II Personality Questionnaire and each of the subordinate factors showed weak to medium relations (r = 0.252 to 0.385, P < 0.001). The correlations between the score relating to avoidant personality disorder and each of the subordinate factors showed weak to medium relations (r = 0.286 to 0.433, P < 0.001).
TCI-140 factors were shown to have significantly positive and/or negative relations with some of the three TACS-22 subscales. Especially, Harm Avoidance, Self-Directedness, and Cooperativeness were shown to have moderately to highly significant relations with all three factors. The first factor, Avoidance of Social Roles, was significantly correlated with almost all factors of the TCI-140 except SelfTranscendence.
For the relation with the severity of depression, we used the PHQ-9 and BDI-II. In the PHQ-9, there were weak correlations with the second factor, Low Self-Esteem, and the third factor, Complaint (r = 0.351 to 0.368, P < 0.001). Similarly, in the BDI-II, there were relatively strong correlations with the second factor, Low SelfEsteem, and the third factor, Complaint (r = 0.442 to 0.567, P < 0.001).
In STAI-Trait, regarding the levels of anxiety, there were relatively weak to relatively strong significant relations with each factor (r = 0.222 to 0.605, P ≤ 0.001). In STAI-State, there was also a weak correlation with the second factor, Low Self-Esteem, and the third factor, Complaint (r = 0.351 to 0.447, P < 0.001).
Diagnostic accuracy
We conducted ROC analysis to investigate distinguishability using the TACS-22. The AUC, which indicates a comprehensive diagnostic accuracy of TACS−22, was 0.721 (Fig. 1) .
To determine a potential cut-off score for the TACS-22 to distinguish if a participant had a certain level of the MTD traits, we compared distinguishing rates using the TACS-22 score and an interview-based assessment score (1-10) that we originally developed. 14 We determined cases with the interview-based assessment score of six or higher as the MTD traits high-score group and cases with the score of five or lower as the MTD traits low-score group, based on which we searched for the cut-off value that could provide the highest distinguishing rate for these two groups. The results are shown in Table 3 . When we distinguished clinical patients who participated in this study (N = 238), a cut-off score of 48 (out of a possible 88 points) provided a sensitivity of 71.2%, a specificity of 62%, a PPV of 35.2%, and an LR+ of 1.87. A cut-off score of 49 provided a slightly decreased sensitivity of 59.6% with no clear changes in specificity, PPV, or LR+ (shown in Table 4 ).
Furthermore, when we tried to distinguish 67 patients who met the diagnostic criteria of MDD among the clinical sample, the AUC increased to 0.757. A cut-off score of 54 (based on a maximum of 88) provided a sensitivity of 63.1%, a specificity of 82.9%, a PPV of 0.6, and an LR+ of 3.71.
We also conducted a preliminary biological validation using the blood biomarkers from drug-free patients with MDD (N = 19). As shown in Table S1 , there was a marginally positive correlation between tryptophan and the total score of TACS-22 (r = 0.433, P = 0.064). Interestingly, tryptophan was significantly positively correlated with the TACS-22 Complaint subscale score (r = 0.521, P = 0.022). On the other hand, the total score of Kasahara's Inventory had a significant positive correlation with serotonin (r = 0.515, P = 0.024). Kasahara's Inventory was significantly negatively correlated with kynurenic acid/kynurenine (r = −0.534, P = 0.018). The results are shown in Table S1 .
Based as the above ROC analysis, a potential cut-off TACS-22 score among MDD patients is 54. Thus, 19 drug-free patients with MDD were divided into two groups: MDD patients who showed a total score of greater than 54 as the TACS-22 high group (N = 3) and MDD patients who showed the total score of 53 or less as the TACS-22 low group (N = 16). We compared the levels of blood metabolites between the two groups using the Mann-Whitney U-test (Table S2) . Tryptophan was significantly greater in the TACS-22 high group (Mdn = 16.328) compared to the TACS-22 low group (Mdn = 12.582) (U = 2, P = 0.008). On the other hand, no significant difference was found in serotonin between the two groups.
Discussion
In this study, we developed an original self-report questionnaire named the '22-item Tarumi's Modern-Type Depression Trait Scale: Avoidance of Social Roles, Complaint, and Low Self-Esteem (TACS-22),' which can evaluate the premorbid personality of Tarumi's dysthymic-type depression or MTD. We assessed the validity and reliability of the TACS-22 using the data of clinical and community samples. Subsequently, using data actually obtained from clinical patients, we verified the distinguishability.
Three factors (Avoidance of Social Roles, Low Self-Esteem, and Complaint) were extracted from the TACS-22 through an exploratory factor analysis. Correlation analysis between the three factors of the TACS-22 and other psychometric scales suggests some interesting relations. We hypothesized that the premorbid personalities between MTD and traditional melancholic-type depression are directed oppositely. However, a positive correlation was observed between the TACS-22 Low Self-Esteem and the total score of Kasahara's Inventory, which is an indicator about the premorbid personality of traditional melancholic-type depression. 6, 19, 50 This study indicates that low self-esteem is the common factor for MTD and melancholictype depression. On the other hand, the other two TACS-22 factors, Avoidance of Social Roles and Complaint, did not show significant correlation with Kasahara's Inventory. Low Self-Esteem is just one of three factors in the TACS-22; therefore Avoidance of Social Roles and Complaint may contribute to distinguishing between MTD and melancholic-type depression. As for the blood biomarker data, tryptophan showed significant positive correlation to the TACS-22 Complaint, but none of the blood metabolites showed a significant correlation to Low Self-Esteem. In addition, serotonin was significantly positively correlated with Kasahara's Inventory but showed no significant correlation to the TACS-22. Therefore, our results suggest that at least partial biological differences exist between the traits of MTD and melancholic-type depression.
In addition, this study suggests that depression and anxiety severity, assessed by the PHQ-9, BDI-II, and STAI, were significantly correlated with the Low Self-Esteem score. Generally, the Japanese have lower self-esteem compared to people in other countries. 51 In the TACS-22, Low Self-Esteem includes several items, such as 'I am a vulnerable person' and 'I think somehow life will turn out okay (reverse-scored item),' indicating poor self-efficacy, which is an individual's belief in his/her ability to regulate his/her environment according to the objectives and change the situation toward the desired direction. Future interventional approach to enhance selfesteem is highly expected in the clinical practice and prevention of depression, regardless of the types of premorbid personality, at least in Japan.
All three factors were positively correlated with both Narcissistic and Avoidant Personality Tendencies in the SCID-II. Especially, Low Self-Esteem was shown to have high levels of relation with Avoidant Personality Tendency. Avoidant personality is suggested to be linked to hikikomori, a severe form of social withdrawal syndrome, originally observed in Japan and now seen in worldwide. 18, [52] [53] [54] [55] [56] Kato et al. have proposed the possible commonality and significant interaction between MTD and hikikomori, 13, 14 while the relation has not been well clarified. We have just recently developed a self-report scale for hikikomori, called the 25-item Hikikomori Questionnaire (HQ-25). 57 Future studies are warranted to clarify the interaction between hikikomori and MTD by utilizing the scales of the TACS-22 and HQ-25.
The correlation analysis with TCI-140 revealed that all three factors were positively correlated with Harm Avoidance. Harm Avoidance is an indicator relating to behavioral suppression, and an individual who has a strong tendency toward harm avoidance is considered to be anxious, pessimistic, and bashful, and to get tired easily. 24, 58 Recent studies have shown that persons with narcissistic personality disorder have higher trait of harm avoidance and novelty seeking. 59 The present data partially support Tarumi's proposal of avoidant narcissistic personality in MTD. 10, 11 In this study, Novelty Seeking was not strongly correlated with TACS-22, which may indicate that lack of novelty seeking is a possible important trait of MTD, differentiating from narcissistic personality disorder. On the other hand, all three factors were negatively correlated with Reward Dependence, Self -Directedness, and Cooperativeness, especially SelfDirectedness, in the TCI-140. The basic concept of self-directedness includes self-determination and willpower, and 'self-directedness' means the ability of an individual to organize, regulate, and adjust his/her behavior suitably for the situation by him/herself in accordance with certain objectives and values. 24, 58 Cooperativeness is related to social acceptance, cooperation, and interest in others' rights, and high cooperativeness is considered to have high correlation with self-respect. 24, 58 Cloninger proposed that self-directedness and cooperativeness are acquired characteristics as 'receiving greater impact by environment.' 25 In other words, we can regard the concepts assessed by the TACS-22 as those that could be impacted by the environment and that include plasticity rather than as innate factors. This finding could reflect the fact that the common age for MTD is described as adolescence and early adulthood (20s to 30s). [13] [14] [15] [16] The TACS-22 may be an indicator that captures personality tendencies that are changeable depending on experience with advancing years. Further longitudinal studies are needed to clarify these aspects.
As a scale similar to the TACS-22, Muranaka et al. developed an indicator Interpersonal Sensitivity/Privileged Self Scale (hereinafter referred to as IPS Scale), which expresses the psychological characteristics of Shin-gata utsu-byo [new-type depression]. 33 The IPS Scale is a questionnaire developed by adding characteristics of Mizyuku-gata utsu-byo [immature type of depression 9 and Gendai-gata utsu-byo [modern type of depression] 8 to characteristics of Tarumi's dysthymictype depression. 10, 11 The TACS-22 is similar to the IPS Scale, especially in the Privileged-Self factor. The IPS Scale was developed among college students (community samples), while the TACS-22 was developed among patients with psychiatric disorders, including patients with depression (clinical samples), which is the main difference. It is expected that investigations will make progress concerning use of and needs for both scales by conducting surveys using both scales in the same participants, including psychiatric patients.
This study indicates that the TACS-22 total score can relatively well extract patients with the premorbid personality of MTD from clinical samples. Especially, in a group of patients with MDD, the distinction using the TACS-22 provided a specificity of 82.9%, which indicates a high possibility to exclude those without many features of the premorbid personality of MTD. This result suggests that the TACS-22 can be an important tool when evaluating and selecting treatments for patients with depressive symptoms. As limited empirical research has been conducted regarding MTD, the TACS-22 has potential for application in clinical research settings, such as comparisons of therapeutic effects among several treatments depending on TACS-22 score.
Plasma tryptophan showed marginally positive correlation with the total score of the TACS-22 and significantly positive correlation with the TACS-22 Complaint subscale score. The total score of Kasahara's Inventory, a trait scale of melancholic-type depression, was positively correlated with plasma serotonin, and also negatively correlated with the ratio of kynurenic acid/kynurenine. Our pilot analysis using the secondary-use MDD blood biomarker data indicated that different biological mechanisms may exist between the traits of MTD and traditional melancholic-type depression. Further clinical neuroscientific investigations using the TACS-22 are expected to reveal a deeper biological basis of MTD.
Several previous studies have shown reduction of plasma tryptophan among MDD patients. 45, 49 Interestingly, in the present pilot analysis, plasma tryptophan was significantly greater in the TACS-22 high group compared to the TACS-22 low group among 19 drug-free MDD patients. Our results indicate that plasma tryptophan may be high (definitely not low) among MTD patients who are diagnosed with MDD. However, this sample size was small, and additional evaluations with greater sample sizes should be conducted.
Similar to the hikikomori scale, HQ-25, 57 a full version of the TACS-22 is freely available, which is presented in Table 5 , with the Japanese version in Table S3 . To facilitate broader evaluation and use in other populations, we present an English version. This was developed using independent translation by two bilingual individuals with backgrounds in clinical psychology, with adjudication of discrepancies by the authors, T. A. K. and A. R. T.
The present study has some limitations. The main limitation is the small sample size. Second, in the biomarker analysis, we did not use multiple test correction to avoid the risk of false negatives, as the purpose of this investigation was to serve exploratory pilot outcomes. 49 Further studies with greater sample sizes should be conducted to evaluate the validity of the TACS-22 and our preliminary findings on the blood biomarker among patients with MDD.
Conclusion
In this study, we developed a self-report scale, the TACS-22, to assess the traits of Tarumi's dysthymic-type depression or MTD using tentative small Japanese clinical and community samples. It is strongly desired to conduct further validity assessments of the scales by adding other cohorts and larger sample sizes.
This scale can be expected to have large significance for the progress of practical studies of MTD. Especially, considering that this scale is expected to make it possible to distinguish MTD from traditional melancholic-type depression, assessing validity of the scale in samples including a larger number of MTD patients is an issue in the future. Patients with MTD seem to exist not only in Japan but also other countries, 15, 16 thus international studies using TACS-22 should be conducted.
We believe that further practical use of the TACS-22 in the psychiatry, psychology, primary care, and community fields will help to clarify the occurrence of MTD and its biopsychosocial mechanisms in future. N.K., W.U-N., M.T., and D.S. contributed to the investigation. R.K., T.A.K., and H.K. contributed to the data checking, analysis, and interpretation of data. M.W., A.R.T., and S.S. supervised the process of developing the questionnaire and data analysis. R.K. and T.A.K. drafted the article, and M.T., D.K., M.W., S.S., A.R.T. and S.K. revised it critically for important intellectual content. All the authors provided final approval of the version to be published.
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